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by the leftward bulging of the interatrial septum during RV systole,
hence reducing left atrial stroke volume and further LV filling.5
The cavobipulmonary shunt diverts between 30% and 40%
of the systemic venous return from the right ventricle. Its
beneficial effects are related to increasing LV filling in the
presence of RV dysfunction and decreasing the RV wall stress
and work index proportional to the decrease in preload. In the
first patient, who was operated on during the acute phase of
isolated postinfarction RV failure, the rapid postoperative he-
modynamic improvement was due to the increased systemic
output, rather than to the improvement of systolic performance
of the left ventricle, which played a more important role in the
other 2 patients who came to surgical intervention later with
significant tricuspid regurgitation. The improvement of their
postoperative LVEF was certainly due to the additional bene-
ficial effects of RV decompression, hence normalizing inter-
ventricular septal motion, increasing left atrial volume, and
subsequently achieving effective volume loading of the left
ventricle.
We believe that performing a cavobipulmonary shunt in the
setting of either the acute or chronic phase of postinfarction
congestive RV failure offers a promising and useful therapeutic
option.
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Surgical approach to aortic root lesions in patients with homozygous
familial hypercholesterolemia and Takayasu arteritis
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Iradj Gandjbakhch, MD, Paris, France
Patients with homozygous familial hypercholesterolemia(HFH) and Takayasu arteritis are commonly affected bya severe aortic root calcification associated with coro-nary ostial stenosis. In these patients a long-term out-
come of the coronary artery bypass graft is a permanent preoccu-
pation because of the high risk of progressive arteriosclerosis after
surgical repair. We propose an enlargement plasty of the proximal
segment of the coronary arteries with a saphenous patch, followed
by an aortic root replacement with a composite tube graft and
coronary reimplantation.
Clinical Summary
Two patients with HFH and 1 with Takayasu arteritis had severe
aortic root calcifications associated with coronary ostial stenosis (1
male and 2 female patients; mean age, 30 14 years). Mean aortic
gradient ranged from 30 to 70 mm Hg, with a valvular stenosis in
1 and a supravalvular aortic stenosis in all. All 3 patients had
severe ostial coronary stenosis observed by systematic catheter-
ization (occlusion in the case of one right coronary artery). Only 1
patient had angina on effort, with the others being asymptomatic.
At the time of the operation, cardiopulmonary bypass was
performed between the right atrium and the aortic arch. Retrograde
cold blood was used to achieve cardioplegic arrest. On opening the
ascending aorta, severe calcifications of the aortic wall were ob-
served, compromising the lumen. Examination of the aortic root
revealed a calcified trileaflet valve in all patients, with significant
aortic stenosis in 1 patient. The aorta was divided transversally
above the ostia of the coronary arteries. The aortic valve was
excised, and the remaining aortic annulus was cleaned of calcium
deposits. The coronary arteries were detached, and each was
opened longitudinally 1 cm, including an occluded right coronary
artery in 1 patient. The coronary artery lumina were enlarged with
an oval-shaped patch of saphenous vein (Figure 1). A St Jude
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Medical composite tube graft (St Jude Medical, Inc, St Paul, Minn)
was implanted with single stitches. The widened coronary arteries
were reimplanted laterally into the composite tube graft, similar to
the Bentall open technique. The distal anastomosis was fashioned
at the base of the brachiocephalic trunk. In 1 patient with severe
aortic calcifications extending to the takeoff of the left primitive
carotid artery, the distal anastomosis was performed during circu-
latory arrest and selective anterograde perfusion of the supra-aortic
trunks.
All the patients had an uneventful recovery without hemor-
rhagic or ischemic complications. Postoperative echocardiogra-
phy, in addition to examination performed 1 and 2 years later,
showed a normal motion of the aortic valve and low pressure
gradients. Stress test electrocardiography 1 and 2 years later did
not reveal residual ischemia. Operative and postoperative param-
eters are reported in Table 1.
Discussion
Although the pathologic characteristics are different, the lesional
consequences observed in Takayasu arteritis and HFH are similar.
Each lesion could be treated separately or successively according
to its importance: replacement of the aortic root, valvular aortic
replacement,1,2 or coronary revascularization.1 The coronary ostial
stenosis is a disease of the aortic wall, with the rest of the coronary
arteries being normal in most cases.3 This lesion, even if asymp-
tomatic, indicates a revascularization because of the high risk of
sudden death.4 Percutaneous angioplasty is contraindicated be-
cause stenoses are frequently bilateral, calcified, and strictly ostial.
Moreover, coronary artery bypass grafting raises the problem of
durability. For these reasons, we prefer the surgical plasty of the
coronary ostia, just as we are able to treat the aortic root lesions during
the same procedure with a Bentall intervention. Our technique is a
variant of the Kay-Zubiate procedure.5 If the patient is not totally
protected from new coronary lesions, including to the repaired
ostia, our method reduces the need for coronary grafts, especially
arterial grafts. The absence of coronary bypass could simplify
reoperations. The supravalvular stenosis can constitute an opera-
tive indication because of the importance of its gradient. Because
the supravalvular stenosis is located at the sinotubular junction and
is associated with a fibrosis retraction of the sinus of Valsalva and
with an aortic valvular stenosis, we propose a total replacement of
the aortic wall. Thus, the valvular stenosis was not an indication of
valvular replacement in 2 patients. Nevertheless, aortic valvular
sparing seemed difficult because of the calcifications affecting the
cusps and because of the expectation of disease. Recently, Mu-
rashita and colleagues6 have reported a technique consisting of an
aortic valve replacement associated with a supracommissural aor-
tic tube. In this approach a small segment of aortic root is pre-
served, and the long-term evolution on restenosis is questionable.
The association of 3 lesions, with at least one justifying a
surgical treatment, led us to perform as extensive a combined
operation as possible with the salvaging of technical possibilities
for a future coronary revascularization. Only long-term follow-up
will justify this radical attitude.
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Figure 1. Ascending aorta replaced with a composite tube graft
and right coronary ostium lumen augmented with a patch of
saphenous vein are shown.
TABLE 1. Operative and postoperative data
Data
CPB time (min) 173 28
Crossclamp time (min) 137 19
Hospital stay (d) 8 3
Postoperative LVEF (%) 63 2
Mean aortic gradient (mm Hg) 11 2
Results are presented as means  SD. CPB, Cardiopulmonary bypass;
LVEF, left ventricular ejection fraction.
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